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microorganisms target an  and are not expected to 
change this involvement in context of all microorganisms in the soil that contribute to nitrogen 
fixation. 
 
Table 2. Genetic elements introduced into the subject strains (modified from MCAN sec 2.2, Table 2) 

A. Inserted Genes 

 
Intergeneric genes 
 
While the  gene is the only one that originated outside the  genus, other genes 
from . used are also considered intergeneric due to DNA modifications  

 used during the  (Table 2). These include:  
 

 and  For ), there were no DNA modifications, therefor it 
is considered intrageneric. 
 

 
In subject strains , this operon codes for a  

, consisting of the , and  subunits 
  The  protein  molecules that 

are produced as part of central  thus  
. The submitter hypothesized that overexpressing  

 
. 

 
For subject strain , this gene is driven by a constitutive, medium strength  
promoter from . For subject strain , this gene is driven by a constitutive, 

 from . The submitter hypothesizes that the 
promoter  

. The  is used in both subject strains. 
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) 
In the subject strain , this operon codes for an  

, consisting of  
 and  The  operon is 

involved in the formation of the  
 The submitter hypothesized that overexpressing the operon may  

 
 thus increasing the capacity of the cells to fix nitrogen. The promoter used to 

overexpress this operon is the constitutive, medium strength from . The 
 from  is used for this operon. 

 
)  

In the subject strain , this operon, like  from , codes for an 
, but originates from  instead, consisting of  

 
, and . The  operon is involved in the  

 The submitter 
hypothesized that overexpressing the  operon may increase availability of the  

 thus increasing the capacity 
of the cells to fix nitrogen. Although  operons (from  and ) 
exhibit high , the submitter anticipates that the  different operons may 
perform differently from each other when heterologously expressed in . The 
promoter used to overexpress this operon is the constitutive, medium strength  from 

. The  from  is used for this operon. 
 

  
Present in subject strain , this codes for a  operon from , 
consisting of   

 ). Individual genes are described below:  
 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
 
The submitter hypothesized that overexpression of the  operon may  

 such that it may be able to  




















